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(57) Abstract 

A novel enzyme (ct-GARE) releasing an amino acid residue 
(a-GA) having a saccharified a-amino group from glycoproteins, etc. 
and novel microorganisms producing the same. These microorganisms 
include Corynebacterium ulealyticum KDK1002 (FERM P-17135) and 
Pseudomonas alcaligenes KDK1001 (FERM P-17133). The above 
a-GARE is contained in the culture supernatant of these microorganisms 
and a-GA can be released from saccharified peptides by using the same, 
as the figure shows. 
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6, a -T ^ /S^Yfc^tlfcT ^ 7 ^ (a -Glycated Amino acid 

15 j^t, r a -gaj t^-o) ^mut ^mmmm^m^t ^m^i&mt 

Z>Z.£lzm7hV. $^|lliofco ^^m<Dmmmm (a -Glycated 
Amino acid Releasing Enzyme : |^T» U-GAREj <h ^ ^ ) 
tC<tnte\ flU^fcT, ButEf*^ >A°i7^^)^{t:^7 0 ^ & a - G AS: 
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5 5d-GAtt, *SteA*U> (£(T. r a -GVj t^o) 'V&ZZLt&ifr 

GAREA 5 ^. 

£f\ — -D®(D a - G ARE (J^T, l" a -GARE-lj «t ^ o ) & 
10 , ( CorvnehantftHuTn ) GD^#: * 5fE T * 0 > #(3 

Sf*b<tt, UU^A^^'J t>A ")l/t'Jf>f*A KDK1002 (£or 
vnebacterium ureolvticum KDK1002) E&*~e&£> 0 CI CD □ U ^/t ^7 
T'J-)^ VUXV^yf KDK1002 ( Corvnebartfirium ureolyti 

cum KDK1002) te, #fg0J# £ #±8* £ r) frSt'^Bt L fc^&T & 
15 0, I^iif • JlM&ffi!&±iftj:¥J:M&ffiffl9£pJT (N I BH) (B* 
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5 1TS1-3) {3^f6#^FERM P- 17133 (SFI6B : ¥J&ll¥lfl 11 B 

(flW#tt) 
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^fi^CD a - GAR V(Difc\ti&&tfft^m%.\Z®im~T:%Z>mnt IT 

20 T> t£$TSFAOD£ffl^clHb}l7G£j& (#I;U3:\ fgfiSJ&#) £ 
fT-5 a - G AR E £MtB • $J£f Z> Z\ 

fufB^b^ >A^It LTti, HbAlc, 8Kb 

A 1 c -x — )V<DJ5& (Teale,F.W.J ) Biochem,Biophys,Acta I 35,543,l 
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£7c> a-GARE®l»tLT, N*^©a - 75 / I^MSfl 
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L e u £D-f ~>>xt F ny^- — if, G 1 n — hrt FD^r 

^---tf, Al a^77->75>h7>X7x7-t , ia^rh^l/^Jl/ 
^t^^^— hfh As n£7*/\°^>7^y h^> 

10 ^nSJfcSi*, NAD'H4*$fcttNAD4^4!R^IS|)| (tfi3 4 
Onm) tSItiCioT^lliTf^, 

«S*b h U^y^ Hil/TIt FV-Leu-Ser ( 

£TF\ rFVLSj) ^fcff&ns. FVLSli a-GARE^cfcO 
FV*«ifl|«tb, HIRfKLeu-SerMlSSns. ^tl^^jK«\ 7 

15 5 Z^^y-if, +ih'J^», yart- if K^coUdtK^^^^ 

a-GARE©SIt L-T, 7 ^ 7 Bl i^ffi* £ mi 
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tS4 0 5-4 10 nrnttifiCDSfcT^^^T^if-^fCck DiStntf 
10 <fc<, 4-^^-^77'J^-7-7SFIt $I3 8 0 nmtigL 
Ti£ft4 6 0 nmT^iJ^-rn^ck^^ 

15 mz^&fc&tmmznzo 

Z\(D^o\Z a - t> Jltf* z/ JimiZ&ltim&U&tS -Zfc a - GAR E (D 

20 -OglZ, *^Bj0a-GARE«, BUi£ ©ig*7j £c Kl2p C 

77&{CJ; D , *i?|©«-GAREi41#:^eft5 d £ <£ o T$g 
3iT#£ 0 nUTW^T'J^A ^l/t'Jr^^A KDK1002 (FER 

m p-i7i35) zfem-r&mer, ^(D^m^mt, mx.\x* mm^m 2 
0 ~ 3 TtxDisi, i§*B#r B i i8~7 2mr$(Dmm, igmovn 7. 0 

25 ~8. O0ilT*§ o T ;W # U y * X KDK1001 
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2 o~4 ox:<Dmw. mmmm 1 8 ~ i 2m$<Dmm, ^® p h5 . 

0 ~ 1 0 . 0 CDlgfflT^^o 

3.Tc. ilB^i^l:tt^n§ a - G AR E J; 0 ^iil 

T^^iCctoT, a - G A R E©iilp n p $#^ c <h^Tt a - 

U^/t^-r-U^A ^I/pTU^^A KDK1002 (FERM P-17135 
10 ) ft*a-GARE0li^©^j$it o 

£-f , Mnd,igmm$:m>bftM (12, 000 G, I5min, 4 *C) 
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iztzmmzft-f, z\(DMiz, mz&* ^Tt^-r^^Db^ (Ht>) 

5 

(Hb^i : p H 6 . 0 ) 

Hb^i 0. 2M&% 

K 2 HP0 4 0. 211% 

MgS0 4 -7H 2 0 0. 0 211% 

io fflim&m&mm i. omm% 

wm^* ^>mmm o. 211% 



(Hb mm) 

%rmtiLm&ftfo&m (2, ooog, 10^11, vxmstn^ 
15 e^u, z\tazmm (#ao (Dm^yK^mmi^xmM^^^o zwmit 
wt&T&foftm (2, ooog, 15m M) is* mihmmm&mik 



mm&m&mm) 

20 C a C 1 2 • 2 H 2 O 
H3BO3 

CuS0 4 • 5 H z O 
K I 

F e S 0 4 • 7 H 2 0 
25 Mn S 0 4 • 5 H z O 
Z n S 0 4 • 7 H 2 0 



2 0 0 m g 

5 0 m g 

2 0 mg 
5 0 m g 

1 0 0 m g 

2 0 0 m g 
2 0 0 m g 
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Na 2 Mo0 4 • 2 H 2 0 



5 0 m g 

7K (±* 5 0 0 ml) 



10 



C a - A°> h^>$? 

-f / x h-;i/ 

h*^>B 12 



4 0 m g 
2 0 mg 
4 0 m g 
2 0 mg 
4 0 m g 
4 0 m g 
0 . 2 m g 
0 . 0 5 m g 
Tfc (±M 10 0ml) 



15 -z>&iz. ^momit^>n^n^.fz\-tmi\:^^ wmi^mz-D 

1 c) o-GARE*«kc;FAODSffl^Tj|St5«f!l*i&»fTiK 

MfSI?-IIj?£'|4g!l tLTIt flUtf, iSift£T ri tonX-1001 
25 ®^'Jt^yXfl/>- p - t - t^fJl/71-JH-fJH, ^p n D ^ 
Twe e n - 2 0#CD^U^"4 1 '>X5 1 l/>V;Hf^>T;U4 i ;UxXT : - 

20 
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)Vm. iSn D B«B r i j 3 5^0#U ->X^ 1/ >) T)V^)Vjl — 5r 

^ift^ojfii^as^ i ~ i o mtzmmmwi'pcDMm&o 
)S^^-fr?> 0 iiBa - g ar e zmmwiwit. mz.\z* mmm^p-Ts 

WAH at»*«l*lH b A 1 c 0 , ^ 
t'Jf^^A KDK1002(FERM P- 17135) E&*(D a - G A R E £i£ 
ffltSi^, ^©Il^ftli, S^^Oa-GAREM 0 

15 . OlU-lKU/'J^hJk iSIl 5~6 0t, SfSBtFI 3 ^~ 6 51 
pH5. 0-10. 0CDfSHT$>3o Sfc, £f£L<te, *rtl-€tl 
. 0~3 7t, ^JftPfW 5 ~ 6 0 P H 6 ~ 8 <7)f5HT $> 5 „ 

y H««»t (e p p si«^, p i p Esmmmm) *$&&m-z&2>. 



OffC, USa-GARE5!lI(:«):oT^f)nfc^i» ( a — G A) 
SFAOD7?«lit5. u©FAOD^ffl!it§, a - G A CD#3?SJS 
25 TIBjS ( 1 ) 
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(5£l) 

R'-CO-CH 2 -NH-R 2 + H 2 0 + 0 2 

— R ] -CO-CHO + N H 2 — R 2 + H 2 0 2 

5 MfBiS (1) IZtfT cfc o iufB a - G A R EMMlZ^ZftM 1 ®} (a 
-GA : R 1 -C O- CH 2 -NH- R 2 ) ^FAODlltS^i 
« (R'-CO-CHO), T^y^ (NH 2 — R 2 ) 43<fctf»& 
it7km (H 2 0 2 ) MlStS. 

io mm) &mv£?z> 0 mmmmm (r 1 ) sjsw©^^7;i/H-x<^ 

R 1 ) (TJUh*-^SS) ( R 1 ) 

15 tt, 09*. tf, - [CH (OH)] n -CH 2 OH TititA<"Pf, 

iufBit (1) fdcfe^T, R 2 te, a - 75 / £j&*8Mfc; S ftT V* 
§75;tillrSD, TaBiS (2) TtfTCI t^T^S, TffBiS (2 

) tz&^T, r 3 h75 y mmmm^^to 

20 

(jC2) 

-CHR 3 -CO-OH 

fufBa - GAR E £ J: -5 ilil t mm \Z iH« * Tff 5 £ 
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PSim PIPESliWfffltfS. 

HUlSF AODCD#l3i^#«, ^JA«\ SJ&ifc'pOF AOD1S0 . 1 

-1 oku/u y h;i/, msi 5-5 or, stasia i-6o», ph 

5 6-9 <Z>$eBT&D, *?£L<te, ^tft^ft. FAODlgO. 5-2 
KU/U7 ?mS 3 0 - 3 7t, SJSB#F H 15~2 0 pH 7-8 

O^ffc, HfrfBF AOD#lJlT£i;fcjBI&fc7k*£, tufEPOD&ck^ 

D^S 1 0U~4 0 0 KU/'J>;hik SJ&iSS 1 5~40t, KJfcm 
mo. pH5-10T&0> cfcD£P£L<te, P ODM 5 

0 U- 2 0 KU/iJ «/ KJiSffllg 3 0-3 7t, SJSSI^pW 0 . 1 - 

15 pH5 — 8T&3o £fc, ffi3Bttffi?£tt. #Kf&llgSft?\ iufE 

ott>«t^. 0*1 irt^SHc a - GAR E £ F AOD £ £ P?l R# H »Q L 

TR)S$t5 £ £££ 0 , a -GAREiltlgiFAODilli 
££PH$£fr"3 Z. iiWCgZ. tt-GARE»i;, FAOD 

25 tPOD t^fettSMt^fWIBft^JiabTS^^-fr^^itCct 0, FA 

oDiiigi p od &m^tc5£&i:m£ : £mm\z'rtt) z.thx-^^ 0 
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(3, HiJB2#®*£tea!l£«fc !>MMlIli, a-GARE^ai 

5 

mmm 1 > 

^©^ififlm, #f8BJtf) a - GAR E £^£-T -5 &T^#:<£>ig*^_t:?i 

TLC#*T£fro&. 

^n'J^A^fiJ^ ^I^Ut^^A KDK1002 (FERM 
P-17135) IIE*»^H!!2 0 0ml ttILT, 30tT48 

15 u ^•©_hm&ia#m^ < hL.feo 

MfSm^^^l 00/il ^buIB^O. 0 1 MttKfc^^K ( F 2 P , 
F3P, F5P) SS5 0/iI <h£-£*l^ftil^U 3 7"CT — RfcMJfc 

^mSrHI 1 :fe«fctfig2 (I^t 0 mi^&^T, l/->No. 1 «n> h 
20 D-iKFV), l/->No. 2tt3>hn-;KL e u, Va K H i 
s >> I/— >No. 3I1F2PM, l/->No. 4(1F3P»T 
*?K 02K:4d^T, l/->No. lteF2P#$?#L l/->No. 2 

25 

(^JSfll 2 ) 
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i 

7M'jy^7 KDK1001 (FERM P~ 17133) 

^mtzm^mw^mzmmv. mummmi tmmzvx. w&mm. 

^:EI3{C^To ^fp^&^T, l/->No. I«3>hp-Jl/ (FV 
5 K l/->No. 2tt3>ho- ;U (Leu, Va 1, His), > 
No. 3HF2PM, l/->No. 4 « F 3 P #$?#JT& £ 0 Sfc 

10 (m 1 ) 



15 



EIN 0 . 


1f->:7°;i/£ 


m 




EI 1 


n y h p— ;i/F v 


0 . 


4 3 




F 2 PftmW) 


0 . 


4 3 




F 3 pftmm 


0 . 


4 3 


EI 2 


f 2 mm® 


0 . 


4 4 




f 5 pftmm 


0 . 


4 4 


EI 3 


n>h u — )V¥ v 


0 . 


4 6 




f 2 Y>%mm 


0 . 


4 6 




F 3 PftMW 


0 . 


4 6 



20 

i;^iiT7i7 htmmx&tz (^x^rx-^y b> 0 &fz.. mmm 

2 \Z&rt2>F 5 P#$P^fe> F V £ 1^1 C^i^TX^ y K/!«fgT#fc 
25 (^1S0. 4 6 :i^tf)o J^±©Ci^b, *^BJOa-GARE 
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G AR E fed; <0MMZ tlfzF V t>m&m^2 nx ^Ul* £ «b fcfc^o 
7c 0 0 1, EI 2 *3«fctfg| 3 fc^f J; 5 F2P^i«m F 

ViHi s (DXtfy bWM*P>ntzo F 3 P $HM&43«fctfF 5 P ftMtolZ 



(^JEF«I3) 

a — G A (FV) 

^'J^A^fU^A VU^rVT-J KDK1002 (FERM P-17 

135) WMi©Hb^ifi (pH6, 0 ) T2 8t, 5BF4.§iLfc. 
■^LT, **iR*3t'L^St ( 1 2 , 0OOG, 15^K, 4t) I, # 

15 t>titc±m&m.mmmt ltc 0 

muummmto. oim F4Pit5 om i t^^^t, 3 7°c 

20 ffiBE&#j§$S;& l ft£TgEJSfliifcA 2 0 u 1 CSg#L, £CDj£S££TfE 
ift™^D7F^77^-l;itL, ##tH&^<=> I5#^i (25 

25 (iS5ffi^n-7 h ^57^ -) 

; ^a^H y p e r c a r b ( v 5 — x;Ht< x >xl±^) 
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1MX ; 10 0mmX4. 6mm 

;U— 7 ; 1 0 0 0 At 1 

mMi&A ; h U yjl^-umm. : M^7K= 0 . 1:100 (ttfltit) 

5 =80:20:0.1 (fcmit) 

^7^i>h^# ; o#~2 5# : o - 2 o wm%mmm B 

2 5#£*» : 2 0#i%g«B 

SE& ; 1ml 
ti^A^m. ; 3 7t 
10 $lfcB&§ ; 2 10nm, 2 3 0 nm 

^UT, mumfaZw? Ytf^yj-lzZ. K>'&t>tlTz&ftM7 ? 2 is 
15 (F VCD^tB^SO 

&»i77^ys >^^2 o m i \ZT®mfc7km7kmm2 o At i mmv 

TfE^fcjiTU^J&i&A 6 0 // 1 £8sflnLT3 7t:TSJC$-&fc 
o f IT. £fl^glfr:fr#rglff : i$a D n£ J CA-BM8 (B^^^ft^ 
, &sTfflO M&KJfcm<D^$L& 6 9 4 nm&^MiJifcfi 8 

20 8 4 nmKl*5^5.K)tS*ai5lbfc. 

jSfi€DA6 4 2 0 At m o 1 / U y b )V 

25 POD (Ty p e III : jt&ffimttm* ^TI^C) 2 0KU/UyMl/ 
FAOD (MfifcltS) 0. 5KU/'J7hiP 
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'J>i^'J^A^iI (pH8. 0) 0. lmol/ij^h^ 

— ;i/F v (DmmmmtmmT$> v. F4P <d^m^}\zf v z. 
-d€iz. K&&m&tsnitftm77t7~>a>\z'o\,*T. &,t\z^~t^ 

#tJ:0«!ffi^PTh^77>f- (LC) y^XX^7 b)l (MS) # 
*f*ffofc. EU&cfcOna 5 ICtf-Tc @4(t h — *;U-f 

(LCM) 

; S D D D^^t-hyJl/ ODS3 
( ? - X ; Ht -f X > > X ^ $g ) 
1M X ; fi$l 50 mm, 1*1 g 2 . 1 mm, 

OD S JS#©&g 5 wm 
2gftB& ; 7th-hU;k 0. 1 teStSG^l&TjcJgiS 

= 10:90 (flsfllJt) 
»t£j$ ; 0.2ml 
fJ 7 ; 40t 

(MS tkm 

^=r)\> ; Sdp^L C 1 1 0 OMSD 

(7yl/> bzrZ J u is — ft§g) 
*^^l / >y ; 100-500am 
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: N 2 

Drying gas : N 2 

(10'Jy 3 5 Ot:) 



nt2 6 i (df v©«$HPi;-*#tfcm£nfco 

10 2 8 ^T&9, nnttFVS^th:-^T»SiiA^, F4 

15 GAREgftSllgb&llTifeS. 

(i) StfH&sag^fcsiai 

n'J^A^fU^A ^l/^U^^A KDK1002 (FERM P-17 
135) H^E^-X 7MUn^ KDK1001 (FERM P 

20 -17133) Srtuf2^iS^J3 ^|t|^{cLT^n^n^«L^o ^LT, # 

t&mmfrz±mz\Ei%Li>Tm.mmMt Ltc 0 un?»©tiit5 o m 1 

ftlf*n^I^fI-^<X5 kD a ©Rg^j&JH (i^q n o£ <7 JUh ^ 
7U-MC7>fJ^-:5ij3l«7a») *fflHT»*Lfc«, HTC* 



5 



6 0V 



25 
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ts-yK : iia^HiLoad 2 6 /6 0 Superdex 



#^A1MX : ^I2 6 0ram, I$ 6 0 0ram 
WLM : 5.2ml /ft 
5 ^£iJ?£fi : 2 8 0 nm, 2 3 0 nm 

mmm : 2 0mM 'J>t*'J-)Alfi (pH7. 5) 
1 y *7 9 5> a > : 7ml 

(2) a-GARE«te©Sl5£ 
10 HU^n^xU^A yU^VT-jjjA KDK1002 (FERM P-17 
135) i*a-GARE©SfiUTTIBHb A 1 c mit^mm^:, x 
j.-H^E^-X 7;^U^7 KDK1001 (FERM P- 17133) Efi* 
a-GARE©HtLTl OmM F3P ( 5 0 mm o 1 / U v V A 

v v y &mmm : phs. o) ^n^timrnvtz. mm&m 

15 » 5 0 m 1 H^lt, §MiSa-GARE^Rff£I (2 5 , 5 0, 
7 5, 1 0 0, 1 2 5, 1 4 0 m 1 ) $J)DtT3 TtT-ftS^^t, 
Z.<OB.JfcfeWi2 0 m 1 fCOHTflaiHUJSfcl 3 £|pJt3H3LTF AOD^ffl 
^7c8HfcM7cSJ&£fT^, «3fc££88J£L&. fit, a-GAREl 

sstn©*^*:/? >^ tL, 5 ftm^rc <o (D®.ytmmmm& a- GAR 

20 EfeVkt l/t*6fc. il©JlS**0 6^<fc^0 7 SC^To 0 6fi, nU 
^/t^^'J^A ^kt'Jj'f KDK1002 (FERM P-17135) 

S*a-GARE(DiiitM (®?fc^) t(iD|j|{iiSSt^7 7T 

0 7 11 ya-Htt7 7WjnX KDK1001 (FERM 
P-17133) 4*a-GAREOg|iiiM (©ftg) <h<£§B^£5t 

25 t^'77TS5 ( 



2 0 0 p g 
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(h b a i cmitmmm 

A(D±ih$:±m'&m.7k (0. 8 5 1I%N a C 1 ) T8fc#U Jfo#£ 

frt>. m>bftM ( 1 0 , 0 0 0 G, 3 0#) fcck 9l«jgl£#lltU ^ 
5 jfil^Srf#/i: 0 f&SE^lfil^dO^T, HbiT7. 5mg^O, ;fr^A-tf 
-YXO. 9 4 c mX 2 0 c m(DffiF a £ P o 1 y CAT*7A (#'JL 
CM) ftffl^T, tfyfet^>r 9>H©^j* <J.Chromatogr,(1988), 
Vol434,p95-110,Bisse&Wieland) lCSt*f?4HR&fT^, HbAl c £0 
JRLfco HJKL&Hb A 1 c ('S^D fcf >mm 1 7 g / U y h JV) 2 
10 0ml to. 2MWK±h'J^Ai|g«ftt (pH3. 0) 5rali^ 
U ISTPH3. 0lcS!gL&&, I7is> (->m») 0. 3 5 

5MJ^ (lD D p«^^h77'J-MC7^J^- : 5 U^7t±$S|) 
T^7*'»«0B»fi«lRS»SU, f*Snfcig?fc£H b A 1 c mit 

15 ^mmtvtco 

m 6 K^f.fcS ^iJ^/t^fU^A ^l/t'Jf^^A KDKl 
002 (FERM P- 17135) ft*a-GAREIl i$il^5 0~10 0 

ul \ (Dmm^mmm^wbxm^miuLrzo m7 tc^-r^sfc, ~> 

20 7^*'jnx KDK1001 (FERM P-17133) 

Oa-GAREH, 7 0 n 1 J[^±<7)^JD(3 «fc 9 % Mtt^fir^tt 

(HJfifll5) 

25 £©^J60!IW:, #fg B J<2a-GARE{3^ViTift^^#£^|SL7£#| 
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mzmmm 4 tmmiz lt, nu^/^f^A ^i^ut-^ #a 

KDK1002 (FERM P-17135) a - G AR E^i^ya- Htt^ 
7 V tf*Z KDK1001 (FERM P- 17133) ftia-GARE 

5 , 37, 50, 60, 70, 8 0t) ?1 5 ftm^ >*zl^- K f&M 
SIOgB^ilii 1 0 0 m 1 *5cfctXSM 5 0 u 1 S^lT, 37t 
T — IftSJ&£i±fco fete. -€-n^tlCD a - GAR E iZlti? ZffitZMMte 

10 ^£$iJ5£Lfco f LT, 5#r B lM§fcOCD®:^COtgM£ fl-GAR 
E^'l±i:L, ^lOff-GARECgftl; 1 0 0 % £VfzM'&<Dm& 
ft®. (%) &$t&tz 0 £©§§^£0 8 fecfcTM 9 o EI8te, 3 U 

^A^U^A ^7 1/ ^ U ^ ^ # A KDK1002 (FERM P-17135) 
i*a-GAREO|^tt$W77t$D, 09(1 K^E 

15 ^7, TJ^U^^X KDK1001 (FERM P-17133) 4*a-GA 

0 8 1:^^51;, nn/t^f'J^A ^l/^U^^*A KDKl 
002 (FERM P-17135) &3k(D a-GAREtt, 3 0 ~ 6 0 "€ CD|*#l 
ICckotfelOO %CD^#?gt£ 8 0 'CTCDMSlCcfc o 

20 T, S#i£tej&*5 0 fee El 9 \ztf-?£?\z, *>j.-K 

^E^-X TJWJ^^X KDK1001 (FERM P-17133) a - 

G A R E 3 0-6 OtOMICiott) 100 % CD^^tt^ L 

25 emmm 6 ) 

^^^m, *^bj© a - g ar e \z-D^Tmmffi.m*m%%vfzM 
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KDK1002 (FERM P- 17135) a - G A R E (DffiftmMWm £ 

mmLfc. zcD^ftnm&m ioom*, mmmmm 5 tmmoH b 

A 1 c IB<b*jS«9 0 m 1 £J:tfU >mtJ U ^AifS (pH 8 . 0) 
1 0 n 1 ©S-^at^^inL, (10, 30, 37, 50, 60, 

7 Or) T-|feSJft£l*fc. :0m$2O/ilf:oUT 1 HftlB^M 

Lfco fit, 5#Ky§£9©©ft£©*firaa£a-GAREigte < tL 
7Cc ^©^^SrEI 1 0 IZm-t o I 1 0 (t n'J^A^fU^A 
U5V#A KDK1002 (FERM P- 17135) ft*a-GARE©Il 

EI 1 0 fd, n U^A^t-U >7A £ I' * U x w # A KDK 

1002 (FERM P- 17135) fi*© a - G A R E ©MMgm, *«J 4 0 

~ 5 ccT&^fc. 

(mffiM7) 

HulH^Jg^J 3 il^^Kc LX, niJ^/t^j'JyA ^^t'Jr^^A 
KDK1002 (FERM P-17135) £<£lK:>n.- Ktt7 7)1X0? 
*X KDK1001 (FERM P- 17133) £J§§tU © ± ?» £ m IR LX 

iB*stb&. fit, une)©ti$i$, -c-n-en, mie^m^ 

-€-LT, ; &7^^->3>l 50m 1 £, 115 Oi! 1 *5«fct/5 OmMU 
>^#'J ^7A3i«^ (pH8. 0) ©Jg^ifcfca&JnU 3 7t:xr-^S 
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0 fit, 5 ^Hg^fc 0 (D®.ytm<DMtom& a - G A R EfgVkt Vfzo 
7^*3, ffl7-*-iLTip n p^MW7-*- (HPLC) (tUl> 

ZCDmgk. Mliittfe, #^P*iS$4 0, 0 0 0 — 50, 0001; 
fB^-f 3:7^^>a >£a-GARE^f£^Jl£nfc;L<t:fc£>, 3 'J7> 
A^t'J^A ^l/tUf^^JA KDK1002 (FERM P-17135) a 
10 -GARE^itfya-FttX 7Jl/*U^r^7 KDK1001 (FER 
M P-17133) fi^a-GAREtO^fltj;, ^n^m*J4 0, 0 0 0 

-s o, ooo £Mj$n3o 

(^»<i 8 1) 

15 z\<DMM&m, mmrn i&£zfnmm 2 tmc a - gar Em.mmm 
20 (somM mit^y^^mm) 

ffifEF2P£r, 5 0 mM(D^ £ £ 5 &C^7K Lfco 
(Itfr^A) 

80mM hUXMIII (pH8. 0) 

25 
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fSnn^DA 6 4 



0 . 1 mm o l/'Jy 



POD 



5 OKU/'J y 



FAOD (*7^-T>ti) 



1 0 KU/ U y h Jl 



mmA 



8 0 mm ol/'J>;h;p 



HUlS^Jg^J 1 $3«fctf^J£0iJ 2 <h|WI^{CbTP^LfefflP^^4 9 0 /z 
1 tMfB«{k^7°^ KJg?£ 1 0 u 1 iSI^t, 3 OtT- BfeSJt&^i± 

A 5 5 u 1 Srj^JpUfc^, f&fB^tfi7E£JMB 2 0 # 1 ^li^tTI 
10 JS£|JB$&b, it|6 9 4nm, BJftS 8 8 4 n mJC*5^S d CDSJSSS 
©«3fc£££ffc¥g»#tfr8fi : ilffi^J CA-BM8 (E^m^teM 
) &m^TmfeL1to fLT, g?ftStUTFV*ffl^TFA 
ODK«fc5£^£fr^f£j£Lfc&«*l£, ffi8E®ftg?£a>£, a — G A 

20 (^2) 



25 

35 



a-GARE^ft 



(u/'j y Mi/) 



3U^\^f'J^A KDK1002 

^rL-K^e^-T. kdkiooi 



0 . 2 6 



1 . 
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y =■ j ^ -tf * n^en fflt^cTOjittt, a - g a r e m& 

5 (IM#!J 9 ) 

u©iffiiii> # l^U 5V #A KDK1002 

(FERM P-17135) m&<Da - GAREii^tt=t DttKb^nfcT > 
§ill> ^©iltl^, F AODSrfflVifeBtfba7cSJ(S*fT'5 Jlttd 
it), a-GARE^t££$J^bfc#iJT&£ 0 ftfflbfeKH, 
10 *5 SEAT Id^f. 

(a-GAREHMM^) 
^'J^/^f'J'JA "^l/^-U^^^A KDK1 002 (FERM P-17 
135) £> miS3^«^#:^m 2 0 0ml tliILT, 3 0 < CT4 8 l$|tfl 

#DXHQ/M — f-/HtyXfAXfg) # ^ A *5 <fc UWu £ 
/HtX^CHT-I (/W FttS!) AtiL, a — G A 

20 fc. 

25 ^iPLT, 4 0t:T — jiraM-rSdtfCiOli^b^D tf>SrWSSlbfc 

o 
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oizmm^x, mfttfu)d>®m&mmi,fc 0 ^u, msb a — g a r 

EBmmmi 0 0 a K HufB«Sfb^Dh:>^^5 0 w 1 0 0m 

M h U X*ti££i^?& (pH8. 0) 350/zl 3 7 t)T 3 &f 

D n--7>ft$!l) a-GAfC#J|i^c{1^T3£&, mJfEn 

U*A^7^U^A OU*Vtj£>& KDK1002 (FERM P-17135 
) »a-GARE^ a-GAPBl; ( fBU(l £ -7$;i^i 

®lfeTZ>Z.£&T%Z> 0 a-GAREffittti2. lU/Uy 



(UiiM i o ) 

£©^J60d«* SRtLTFV-pNASffl^To-GAREIttS 

K1002 (FERM P- 17136) &*<Z>&B*fK£m» L£. ffiflB&»*tt 

4 0 0 m 1 £<fctrF8BSJftffiIiSC 100/il ^Li3 7ttl^$ 
1*\ a -GAREIU Omm^tlZ P N A CDfgfi 4 lOnml:^ 

a-GAREi£tt£:LT#«>fc. Z. <D^3k £TI3l£ 3 \Z^ 0 

( F V — pNA©ii) 

V a 1 — p N A (~>^&gl) fftCiOFV 
-pNA^ISlfc, 
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FV-pNA 1ml 
5 0mM 'J>S*'J^Ag»il)( (pH8. 0) 2 0ml 



(13) 



a - GAR E*g& 



^ig^ij 1 0.0 0 3 0 

10 □ >□ h — ;i/ 0.0005 



3KDck5^, *fgBJ<£> a - G AR E a - G Aj&*jffiHt L, F 



20 M^±(D?Uffl 

LfdbT, WAtf, MISa-GARE^, FAOD^^cl 
25 A 1 c ©W^SiEBl^OfBSffitfT -5 £ *fc8£>, HbAlcc7)$i] 
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if sfc <D $g H 

2. □'J^T'J'JAI (Corvn ft Wt.Pri„m^ ©Ifft^T^^i 

J- 4 ti K KDK1002 (Corynfifracternim uren1vt.ir.nm KDK1002) ( 
FERM P- 17135) X$> 5 W^Ig 2 fB«O^^ 0 

4. ~>n.— KttXi (Pseudomonas) -5 WsRiR 1 |2 

DK1001 (Pseudomonap alcaliffftnps KDK1001) (FERM P-1713 
3) TS^>IS^^4|Ba©^m o 

6. Eats nsiikT ^ a-7$;iTOk^^A'u>T 

aJc^ 1 — 5 (Z)V^-fn^— ^{CfB*c<£>i||t 0 

m^m^r^mx^^x. mummtvxm^m 1 ~ 5 o^rn^- 
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10. □'J^/^f'J^AI ( Corvnehacterium ) ClfttSoT, 

mitt? yn^m^tz.\±mt^^- /s^*nt:$ft7c7 

5 11. niJ^/^f'J^AI©!^, a'J^A^rU^A 

U^^^JA KDK1002 ( Hnrvnehacterium ureolvtinum KDK1002 
) (FERM P-17135) 3 It^^ 1 0 WB^OM^o 
1 2. S/^-K^XM ( Pspurinmonaa ) ©I^TS^T, Bit? > 

10 jSH^ii^P^^^fe-r^ffi^o 

13. '>a-Htt7lliDlfl:^ '>a-h ,; Et7 TWJ^X 
KDK1001 ( Psftudomonas al^ligftnes KDK1001) (FERM P- 171 
33) T*&Z>m$<.mi 2f2«0®#o 

i 4. if^iR i ~ 5 <Du-fnfr— mz.um<Dnn&Wi\£^tM : t<nfe 
$/i©«-75;i«^n> tuiB^ms^tOfBy s /i© 

15. /^-hD7-UH, A7-hn7x;-Jk /3 - 

20 t7f;i/75F, 4-^h + y-^-t7f^7SF*J:^4-^5 : ^ 
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